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Remote Demo Series — Schedule

Integrated Arrival/Departure/Surface

f[> ATD-2 201 (Latest IADS Capabilities) March 14t 11am—Noon EST
« ATD-2 201 (Surface Metering - Initial Analysis, Impact, and Evolution) March 215t 11am—Noon EST

« What would like to see here? Send input to Al.Capps@nasa.gov



mailto:Al.Capps@nasa.gov

ATm ATD-2 Remote Demo Objectives @

Integrated Arrival/Departure/Surfa ce

» Keep broad group of ATD-2 stakeholders informed of progress in an
inexpensive and unobtrusive manner

« Demonstrate actual system capability and lessons learned (as opposed to
documents/plans)

« Take input from stakeholders that can be used to improve the ATD-2 system,
processes and/or outreach

 Identify areas where more detailed discussion is desired/warranted



Upcoming Demos!

Integrated Arrival/Departure/Surface

GO tO https://www.aviationsystemsdivision.arc.nasa.qgov/research/tactical/atd2 remote demos.shtml

to learn about upcoming ATD-2 remote demos!

ATD-2 Remote Demos

To Join...

1. Go to: https://ac.arc.nasa.gov/atd2/

Enter as a guest and type your name. NASA Employees can log-in with their email and
password (NDC Credentials).

2. Dial the Telecon Number: 1-844-467-6272, Passcode: 592382#

Demo Objectives

+ Keep broad group of ATD-2 stakeholders informed of progress in an inexpensive and unobtrusive
manner

* Demonstrate actual system capability and lessons learned (as opposed to documents/plans)

« Take input from stakeholders that can be used to improve the ATD-2 system, processes and/or
outreach

« |dentify areas where more detailed discussion is desired/warranted

Schedule

ATD-2 201 (Tactical Surface Metering) Sept. 21st 10:30-Noon ET
ATD-2 201 (Ramp Traffic Tools, Capabilities, Best Practices) Oct. 12th 10:30-Noon ET
ATD-2 101 (General Briefing, Field “go-live” status update) Oct. 26th 10:30—Noon ET
ATD-2 201 (Real-time Dashboard and Post Ops) Nov. 9th 10:30-Noon ET
ATD-2 201 (Metrics-Baseline, Current Reports, Data Analysis) Nov. 30th 10:30—Noon ET

ATD-2 201 (Understand & Process ATC Restrictions in the NAS) Dec. 13th 10:30-Noon ET



https://www.aviationsystemsdivision.arc.nasa.gov/research/tactical/atd2_remote_demos.shtml

AOSP R&D Partnership Workshop

Integrated Arrival/Departure/Surface

GO tO https://aviationsystemsdivision.arc.nasa.gov/aosp-partnership-workshop/registration.html

to learn about the upcoming AOSP R&D Partnership

Workshop!

NASA Airspace Operations and Safety Program
Research & Development Partnership Workshop

Meet with NASA to discuss the future of the NAS: how to accommodate a
diverse mix of airspace uses while maintaining highly efficient, safe,
predictable, agile, and affordable airspace operation systems.

April 10-12, 2018
NASA Ames Conference Center

Building 152
NASA Ames Research Park, Moffett Field, CA

R&D Partnership Workshop
Notional Agenda

Tuesda' ril 10
8:30-8:50 am Welcome and Introduction Parimal Kopardekar, Senior Technologist
Workshop goals, structure, and format | for Air Transportation Systems
8:50-9:10 am Aeronautics Research Mission Bob Pearce,
Directorate (ARMD) Overview Deputy Associate Administrator for Strategy
9:10-9:30 am Airspace Operations and Safety Akbar Sultan, Deputy Director,
Program (AOSP) Overview Airspace Operations and Safety Program
9:30-10:00 am Airspace Technology Demonstrations Leighton Quon, Project Manager, ATD
(ATD) Project Overview
10:00 —10:30 am UAS Traffic Management Ron Johnson, Project Manager, UTM
(UTM) Project Overview
10:30 -11:00 am Break
11:00 -11:30 am ATM-X (Air Traffic Management - William Chan, Project Manager, ATM-X

eXploration)

11:30 am — 12:00 pm

System-Wide Safety (SWS) Project John Koelling, Project Manager, SWS

Overview

12:00 —2:00 pm Lunch

2:00-3:15 pm Breakout Session 1 1refer to topic list for titles)
Topic A (ATD) Topic B (UTM)

3:15-3:45 pm Break

3:45-5:00 pm

Breakout Session 2 (refer to topic list for titles
Topic C (ATD) Topic D (SWS)

Breakout Session 3 (refer to topic list for titles)
8:30-9:45
am TopicE (UTM) Topic F (SWS)
9:45-10:15 am Break

10:15-11:30 am

Breakout Session 4 (refer to topic list for titles)
Topic H (SWS) Topic | (ATM-X)

Topic G (ATM-X)

11:30 am—1:30 pm

Lunch

1:30- 2:45 pm Breakout Session 5 (refer to topic list for titles
? ) Topic J (ATM-X) Topic K (SWS)

2:45-3:15 pm Break

3:15-4:30 pm Brief out/Panel discussion [

4:30-5:00 pm Closing [ Parimal Kopardekar

Thursday, April 12

9:00 am — 4:00 pm Demonstrations and Meetings



https://aviationsystemsdivision.arc.nasa.gov/aosp-partnership-workshop/registration.html

ATm Demo Recordings @

* The audio and video from this demo
are being recorded

¢

RECORDING
IN PROGRESS



ATm Agenda

Integrated Arrival/Departure/Surfa ce

Agile Software Development Continuing Into Phase 1

Baseline IADS System at Phase 1 Go Live

« Expanding Data Exchange and Integration

« Evolution of Overhead Stream Insertion and Surface Metering

« Expanding Real Time Tools

« Lessons Learned



ATIP Phase | Continued Shadow Sessions

Integrated Arrival/Departure/Surface

Gathered operational
information from each
stakeholder group to gain

T SR SRR Taking this user based insight

the ATD-2 team develops
requirements and solutions

Agile Shadow
Session
Approach

N4

Field demo partners review and
provide feedback regarding the
developed solutions for continued
iteration and on going development Agile software developers
implement requirements for
testing and demonstrating to
field demo partners




Integrated Arrival/Departure/Surface

ATIP Continued Shadow Sessions into Phase | @’

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live




Integrated Arrival/Departure/Surface

ATIP Continued Shadow Sessions into Phase | @’

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Oct 2017 '
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ATIP Continued Shadow Sessions into Phase | @

Integrated Arrival/Departure/Surface

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Review of Initial Data
Exchange & Integration
Oct2017 Qg Operational Use

"



ATIP Continued Shadow Sessions into Phase | @

Integrated Arrival/Departure/Surface

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Review of Initial Data
Exchange & Integration
Oct2017 Qg Operational Use

Nov 2017 '
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ATm Continued Shadow Sessions into Phase |

Integrated Arrival/Departure/Surface

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Review of Initial Data
Exchange & Integration
Oct2017 (@ Operational Use

Nov 2017 . Initial Electronic Overhead
Stream Insertion

&
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ATm Continued Shadow Sessions into Phase |

Integrated Arrival/Departure/Surface

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Review of Initial Data
Exchange & Integration
Oct2017 (@ Operational Use

Nov 2017 . Initial Electronic Overhead
Stream Insertion

Feb 2018 .

&
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ATm Continued Shadow Sessions into Phase |

Integrated Arrival/Departure/Surface

Sep 29,
2017

Phase 1 Go Live

Oct 2017 .
Nov 2017 .

Feb 2018 '

Phase 1 System in Use in CLT

ATCT and AAL Ramp

Review of Initial Data
Exchange & Integration
Operational Use

Initial Electronic Overhead
Stream Insertion

Review of Surface Metering
During Bank 2

&
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ATm Continued Shadow Sessions into Phase |

Integrated Arrival/Departure/Surface

Sep 29, Phase 1 System in Use in CLT
2017 ATCT and AAL Ramp

Phase 1 Go Live

Review of Initial Data

Exchange & Integration
Oct 2017 . Operational Use

Nov 2017 . Initial Electronic Overhead
Stream Insertion

Feb 2018 '

April 5, O
2018

FRZ2

Review of Surface Metering
During Bank 2

16



Phase 2: Fused IADS Demonstration

Integrated Arrival/Departure/Surface

v A
ATCT Control
* Phase 1 capability plus:
* Include IADS info on EFD

* Phase 1 capability plus:
* Improvements as needed

R

Ramp Control
* Phase 1 capability plus:
* Fused scheduler pushback
advisories honor strategic

* Phase 1 capability plus:
* Expand to ZTL TMU
* Integrate with arrival metering

TMATs
Surface CDM __ Phase 2 Demonstration Goals
N - - Evaluate the Fused IADS system capability
N B e— » Demonstrate benefits of strategic surface metering during
SRR periods of significant demand/capacity imbalance
* Phase 1 capability plus:  Enhance tactical surface metering to improve non movement * CLT TRACON TMU
* Prescriptive mode: strategic area predictability and throughput « ATD-2 Ul for TMI entry and
TMATSs applied as constraints . Eygluate inclusion of IADS data on EFD situational awareness
in fused scheduler « Expand to demonstrate more scheduling scenarios for
Washington and Atlanta Centers _
Surface Components Airspace Components

Interfaces to external
systems via SWIM plus

o -5:7-'4"_'-’.' ::!'ﬂi . -_
ATD-2 SWIM extensions Airline Ops

< -
e

ATCSCC o~

17



Phase 2: Fused IADS Demonstration

Integrated Arrival/Departure/Surface

Wz
ATCT Control
* Phase 1 capability plus:
* Include IADS info on EFD

* Phase 1 capability plus:
* Improvements as needed

R

Ramp Control
* Phase 1 capability plus:
* Fused scheduler pushback
advisories honor strategic
TMATs

* Phase 1 capability plus:
* Expand to ZTL TMU
* Integrate with arrival metering

Surface CDM __ Phase 2 Demonstration Goals X b=
N - - Evaluate the Fused IADS system capability -
S e E— * Demonstrate benefits of strategic surface metering during - l,“‘h:
SRR periods of significant demand/capacity imbalance TRACON = -
* Phase 1 capability plus:  Enhance tactical surface metering to improve non movement * CLT TRACON TMU
* Prescriptive mode: area predictability and throughput « ATD-2 Ul for TMI entry and
strategic TMATSs applied as . Eyg|yate inclusion of IADS data on EFD situational awareness
constraints in fused « Expand to demonstrate more scheduling scenarios for
scheduler Washington and Atlanta Centers _
Surface Components Airspace Components

Interfaces to external
systems via SWIM plus

i H ::_-’EE " 4
ATD-2 SWIM extensions Airline Ops

18



ATm Software Updates Since Phase 1 Go Live

Integrated Arrival/Departure/Surface

Gathered operational
information from each
stakeholder group to gain
insight into local needs

Taking this user based
insight the ATD-2 team
eve

Phase 2: Fused
IADS System

Agile Shadow
Session
Approach

Requirements

Field demo partners review and
provide feedback regarding the
developed solutions for continued g
iteration and on going development Agile software developers

- Drive software
development and
release schedule

field demo partners

Sep 2017

Release,

|
Releasej

‘Release,
‘Release, /
Release,;,“

19



IADS Phase 1 Capabilities

Integrated Arrival/Departure/Surface

T = Real Time Metrics

Overhead Stream £ S
- " ATC TMC Runway surrace
Insertion Washington ARTCC (ZDC) uniaonmers Mg Surface
TRACON controller > Engine Meteri n g
runway intent ! “Wm ;
) (Upda ‘:; "m o
Highly accurate -y
CLT ATCT & TRACON TBFM de-conflicted = fﬂf}
(( )) ON time estimate Surface mo :
*  Earliest IN time estimate
$ e TFM SWIM ETAs —_ wmgmm i
A . estimate
14 )
TMIs. Controlled Take * Pushback duration model
/ Data Off Times (CTOT) PR INAME SR AMA A e
v Exchange & *  Trajectory hovering logic
_— Integration £
o — Carrier provided Scheduling Logic:
E==d % EOBTs - mmm e
AAL Ramp Deck Tactical airline intent > : wmw V
(ramp controller) . Departure fix separation

Data Exchange &
Integration

20



Integrated Arrival/Departure/Surface

ATI? ATD2 System Running in the Field @

21



ATI? ATD2 System Running in the Field @

STBO - Surface Trajectory Based Operations

Flights Table

22



ATD2 System Running in the Field

Integrated Arrival/Departure/Surface

STBO Surface Trajectory Based Operations RTC — Ramp Traffic Console

Set User Profile, Set Views (up to 3) Zoom/Rotate/Reset View B8 Current Runway

Map Options, Tools .o Utilization and

& Notifications Metering Mode
Pushed back
flight strip

o —
L

Arrival lcon is green

Departure strips:
Eastbound Blue
Westbound Brown

Then grey after loss o

Runway Count:
N click to open lists

o]

Timeline Flights Table Timeline

23



ATD2 System Running in the Field

Integrated Arrival/Departure/Surface

STBO Surface Trajectory Based Operations

.....

Timeline

Flights Table

Timeline

APREQ Ground Stops Taxi Status
Dest Start End Resource Taxi In Taxi Out
mIT ArrivalDeparture Rates Throughput

Category Rate Actual Resource Arrival Departure

Predicted Excess Queue Time Fix Closures

Bin Count

DASH - Data Analysis and System Health

RTC — Ramp Traffic Console

Zoom/Rotate/Reset View

Pushed back
flight strip

il \\.'._

Current Runway
Utilization and
Metering Mode

Set User Profile,
Map Options, Tools
& Notifications

Set Views (up to 3)

o e

Arrival lcon is green

Departure strips:
Eastbound Blue
Westbound Brown

Then grey after loss o

Runway Count:
N click to open lists

o]
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ATI2

STBO Surface Trajectory Based Operations

.....

Timeline

Flights Table

Timeline

APREQ Ground Stops Taxi Status
Dost Start End Resource Taxi In Taxi Out
T ArrivalDeparture Rates Throughput

Catogory Rate Actual Resource Arrva Doparture

Predicted Excess Queue Time Fix Closures

Bin Count

DASH - Data Analysis and System Health

ATD2 System Running in the Field

RTC — Ramp Traffic Console

Zoom/Rotate/Reset View

Pushed back
flight strip

. f“ =

Set User Profile,
Map Options, Tools
& Notifications

Current Runway
Utilization and
Metering Mode

Set Views (up to 3)

wuped

Arrival lcon is green

Departure strips:
Eastbound Blue
Westbound Brown

Then grey after loss of
track

Runway Count:
N click to open lists

o]

Tme bars of all windows labeled What-If

w El AV o At
- ﬂwﬂd ww“d"‘

,w vf"‘"w“ N’“ vn"ﬁ.u Lt AN L T
What If System
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Integrated Arrival/Departure/Surfa ce

ATm Backend Infrastructure Refinements @

« Refinements in ingestion of data from FAA SWIM feeds and the associated
mediation logic

« Development of the TTP SWIM Prototype:

— Created the services specified in the TTP interface containing TFDM Build 1
elements and some Build2 elements (i.e. FlightDataService, Operational Metrics
Service, Airportinformation) along with the ability to publish to the destination
topic

» Continued calibration of surface metering through improvements to the
tactical scheduler algorithm

26



Integrated Arrival/Departure/Surface

ATIP Matching Data from Many Feeds to a Flight @

27



Integrated Arrival/Departure/Surface

Matching Data from Many Feeds to a Flight @

* As the IADS system parses in data from a variety of disparate sources, both FAA
SWIM feeds and industry feeds, the correlation of these data feeds to a single flight is
a challenge

— Developed a series of flight mediation rules to enable sorting through duplicate and inconsistent
sources of data

« To facilitate this matching a Globally Unique Flight Identifier (GUFI) is created for a
flight and then as new data emerges it is used to match to either an existing GUFI or is
used to create a new GUFI

28



Integrated Arrival/Departure/Surface

Matching Data from Many Feeds to a Flight @

* As the IADS system parses in data from a variety of disparate sources, both FAA
SWIM feeds and industry feeds, the correlation of these data feeds to a single flight is
a challenge

— Developed a series of flight mediation rules to enable sorting through duplicate and inconsistent
sources of data

« To facilitate this matching a Globally Unique Flight Identifier (GUFI) is created for a
flight and then as new data emerges it is used to match to either an existing GUFI or is
used to create a new GUFI
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Integrated Arrival/Departure/Surface

Matching Data from Many Feeds to a Flight @

* As the IADS system parses in data from a variety of disparate sources, both FAA
SWIM feeds and industry feeds, the correlation of these data feeds to a single flight is
a challenge

— Developed a series of flight mediation rules to enable sorting through duplicate and inconsistent
sources of data

« To facilitate this matching a Globally Unique Flight Identifier (GUFI) is created for a
flight and then as new data emerges it is used to match to either an existing GUFI or is
used to create a new GUFI
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Matching Data from Many Feeds to a Flight @

Integrated Arrival/Departure/Surface

* As the IADS system parses in data from a variety of disparate sources, both FAA
SWIM feeds and industry feeds, the correlation of these data feeds to a single flight is
a challenge

— Developed a series of flight mediation rules to enable sorting through duplicate and inconsistent
sources of data

« To facilitate this matching a Globally Unique Flight Identifier (GUFI) is created for a
flight and then as new data emerges it is used to match to either an existing GUFI or is
used to create a new GUFI

GOOO GGGO

TFDM SWIM s
TFMS SWIM s |
TBFM SWIM s
Surface SWIM ===
Operational TBFM IDAC <= Dataa:_:‘:;Sion
R-TBFM CAP/SWIM «=»| Mediation
R-TBFM IDAC/WSRT €==p| (Fuser)

AAL Flight Hub =]

AAL Surface Surveillance ==p|

Commercial Flight Service =

NTML/OIS Operational info ==p|
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Matching Data from Many Feeds to a Flight

Integrated Arrival/Departure/Surface

» As the IADS system parses in data from a variety of disparate sources, both FAA
SWIM feeds and industry feeds, the correlation of these data feeds to a single flight is

a challenge

— Developed a series of flight mediation rules to enable sorting through duplicate and inconsistent

sources of data

« To facilitate this matching a Globally Unique Flight Identifier (GUFI) is created for a
flight and then as new data emerges it is used to match to either an existing GUFI or is

used to create a new GUFI

Qoo
4 4 3

TFDM SWIM s

TFMS SWIM s |

TBFM SWIM s

Surface SWIM ===
Operational TBFM IDAC <=
R-TBFM CAP/SWIM =]
R-TBFM IDAC/WSRT €==p|
AAL Flight Hub =]

AAL Surface Surveillance ==p|

Commercial Flight Service ]

NTML/OIS Operational info s=p|

Data Fusion
and

s00@®
I

Mediation
(Fuser)

GUFI Updated

&
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Refinements to Adaptation and Prediction Models @

Integrated Arrival/Departure/Surface

» A series of decision trees are leveraged to generate predictions for:

— Pushback Duration — Departure/Arrival Fixes

— Taxi speeds for both — Departure/Arrival Runways
departures and arrivals _ Coded Taxi Routes

— Spot

— Gate

« These predictions are continuously assessed and have been refined

Decision Tree for Pushback 4 Flight State

Duration

«—

o 2o
$N [
by o amp Area
:—“. . I"“, '—~" ““' " .l . "“l . . . O . "h" . O . .'—.\, :‘~‘. . ""‘,
‘ { P ¢
. : o S . . : W \
vt <’ o L - vt L 4 O ot

£00000.000.0090 0000000 O

OOOO!OO O

|
|
|
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Integrated Arrival/Departure/Surface

Refinements to Adaptation Detection Polygons

Detection polygons are leveraged to ensure predictions are updated as an
aircraft moves on the surface of the airport

These polygons have been updated to reflect operations as well as keep pace
with construction activities

o pd (o)

. ohe L

ol 1T TWR LAST Slo TWR LAS

12 910 50 X 12 910 50
L E9 - ] - 559 | " -
z o . l AR e
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IADS Phase 1 Capabilities — Data Exchange &
A;[.....m Integration @

ATC TMC Runway
Utilization Intent

TRACON controller
runway intent

Highly accurate
TBFM de-conflicted
ON time estimate

TFM SWIM ETAs

TMIs. Controlled Take
Off Times (CTOT)

Carrier provided
EOBTs

Tactical airline intent
(ramp controller)

Data Exchange &
Integration
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Integrated Arrival/Departure/Surface

Initial ATC/Operator Data Exchange and Integration

APREQ

Dep Fix
Closure

UAL1087 A31S E

A2100

A10 27 18L akils)

DAL8928 B752 E
BARMY-EWR

A2 27 18L 1916

JBU1118 E190 E
-JFK

A4 27 18L 1916

m Total Number of APREQs

Num

bei

r of airc

KILNS-EWR EDCT * KILNS-EWR

ATC to Operator

Operator to ATC

AbGkE Use of EOBTSs in Surface Plannin

g

E2230

FDX  18L 916

. 1 0 )
ATC SWA210 A319 E 15m prior. 27.8% more accurate w/8.7% more

Runway L 4 KILNS-DCA *  20m prior. 35.1% more accurate w/6.7% more
M20§  Change

UPS1283 B752 E ’ T:Df-eeuo:-:@/': s 2 w5 a6 e e o
KILNS-

Airport =
Stop ups 18L

Number of TMIs Impacting CLT By Day

Flights Table

EOBT prediction, LGTD prediction and actual OUT at:
* 10m prior. 40.9% more accurate w/17.6% more predictability
predictability
predictability

* For 25 minutes and greater. EOBTs and LGTDs are equal
a6 18L Pio1s

|
Better gate conflict Better runway
information intent information

Data shown from 12/14/17 to 01/1%/18




Additional Data Exchange and Integration Elements

Integrated Arrival/Departure/Surface

Integrated new data into an intuitive display for ramp operations

APREQ &
EDCT >

757
Indication

JIA5026
KILNS-DCA

E5 27

18L

A31S E

bzl

DAL8928 B752 E

BARMY-EWR

A2 27 18L 1916

Reposition

UAL1087 A31S E

KILNS-EWR

A2100 (] |

A10 27 18L 916

Scratch
Pad
Indication
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ATm Additional Data Exchange and Integration Elements @

 Ability to indicate a flight as a medical emergency on either the ATC tool or ramp
tool

» This information is then conveyed in an intuitive manner on both user interfaces

ATC TMC
STBO Client
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ATm Additional Data Exchange and Integration Elements @

 Ability to indicate a flight as a medical emergency on either the ATC tool or ramp
tool

» This information is then conveyed in an intuitive manner on both user interfaces
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Additional Data Exchange and Integration Elements

Integrated Arrival/Departure/Surface

 Ability to indicate a flight as a medical emergency on either the ATC tool or ramp
tool

* This information is then conveyed in an intuitive manner on both user interfaces

M ") Operstional - Ramp Traffic Console - Ramp Manager Mode - RampManager

User Molite Map Options  JTools Dev Tools About 21:57:33

1 APREQ to ORD 1130-1300 CXL Sel View 1 View 2 View 3 Loom In Leem Uul Reset View Kotate Lenn
X = &

AAL1E22 BMNA
813 8738 BOAYY

.9‘2'1‘, AALAZT 813

"o
ANLZINS-OXL
.

DALBZE A7

Ramp
RTC Client
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Additional Data Exchange and Integration Elements —
...A,..;[....m Adding a Target @

* The need for users to add a target if the flight was not generated was also
identified and incorporated into the system

» This capability is part of a larger effort to address the concept of having the
IADS system reflect airframes for situational awareness

’ 14| () Target Creation — = = ~ = X

Clear
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Incorporating ARMT Features in the IADS System

Integrated Arrival/Departure/Surface

» With ARMT planned to be subsumed into TFDM, several of the capabilities
in this tool are being incorporated into the IADS system

— Working on integrating this data in an intuitive fashion to enable tools to assist
with load balancing

Taxi List

n Delays

lal
Time and Runway
@ All departures in AMA v 18C/36C v 18L/36R
T ; = . [CJ18R/36L [123/5
) i =
(2 Time Interval: Current time +| 0= minutes
18C/36C 18L/36R
Flightib [  AMATme |  DepFix | Dest Flight ID AMATIme |  DepFix | Dest
PDT4978 00:02:15 |HARAY GSP IA5263 00:02:20 GANTS GSO
IA5229 00:05:58 |KRITR YYZ AALS44 00:01:23 BEAVY TPA
ENY3811 00:07:54 |KRITR CHO AAL1608 00:14:22 BARMY
1A5248 00:08:52 |BOBZY OMA AMF706 00:04:23 NEANO PDK
FDX1635 00:02:04 loyo IND IA5385 00:07:16 BARMY PHF
IA5304 00:01:52 |[ESTRR MOB AAL1902 00:05:35 BARMY RIC
IAS038 00:04:34 |BOBZY EW AAL1940 00:05:02 BARMY ALB
IAS099 00:03:20 KRITR AVP AAL4LE 00:03:39 ICONS FLL
Departures Count Departures + Arrivals Count Departures Count Departures + Arrivals Count
AMA Time Legend (mins of delay)
No Delay wii 3 15 30 45 . e0 7 90 105 | 135 150 | | 180+
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Integrated Arrival/Departure/Surface

ATm Incorporating ARMT Features in the IADS System @

» With ARMT planned to be subsumed into TFDM, several of the capabilities
in this tool are being incorporated into the IADS system

— Working on integrating this data in an intuitive fashion to enable tools to assist
with load balancing
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Incorporating ARMT Features in the IADS System @

Integrated Arrival/Departure/Surface

» With ARMT planned to be subsumed into TFDM, several of the capabilities
in this tool are being incorporated into the IADS system

— Working on integrating this data in an intuitive fashion to enable tools to assist
with load balancing

Departure Fix Status Table

Operational STBO Departure Fix Status Window - 02:46 GMT

E

| ANDYS| BARMY| BEAVY | BOBZY | BUCKL | CEGAL | DEBIE | ESTRR | FLYYN | GANTS| GIPPR [HAMLN| HARAY| ICONS | JOJJO | JOTTA | KILNS | KRITR [KWEEN| LILLS |

MIT
Fix Status | | | | | |
Count 0 3 1 5 o | o | o | a 0 1 0 o | 1 6 2 0 2 6 0 2
Avg Dly 0 6 2 a o | o | o | s o 3 o o | a | 3 s | o | 2 | s | o 3
MaxDly | © 12 2 1 o | o | o 9 0 3 0 o | a a | 7 | o | 3 12 o | a
AAL1564 JIA5229
) AAL1608 JIAS333 JIAS141 | JIAS395 JIA5S85 PDT4937
O-L5min AAL1940 | AAL544 | JIAS038 JIA5304 J1AS263 PDT4978 | A1 2035 | FDX1635 AAL2701 | ‘pp11794 AAL330
AALA16 JIA5099
AAL1766
) AAL2766 JIA5474 AAL1793
16-30 min et RPA4390 TN AALL987 | AA1793
JIA5238
P JIAS186 | JIAS224 JIA5109 AAL2090
31-45 min JASsts AAbTasa AAL2483 P AAL1904 nasie1 | 20
46-60 min JIAS503 | JIAS150
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Integrated Arrival/Departure/Surface

ATC/Operator Data Exchange and Integration
Lessons @

Lessons Learned from the Operational Field Evaluation

For EOBTSs, there are challenging tradeoffs between stability (update frequency) and
accuracy. There are many uses of EOBTs, some with competing goals. What are the most
important EOBT metrics that Operators can use as a guideline?

Procedures for handling early display of overhead stream scheduling (“wheels up”) can be
situational. When delays are large, the procedure may be different than smaller delays.

The importance of good gate conflict detection can’t be overstated. This in turn leads to the
need for high quality arrival data, and some manual inputs to keep up with untracked flights

Integrating new data into an intuitive display for ramp operations is non-trivial for both
software and procedures. The ramp traffic console in operational use at CLT has a number
of ‘best practices’ integrated from these lessons.

Accentuating the difference between restrictions due to surface congestion versus those
due to overhead stream is challenging, but required

Associating flights across FAA and Operator systems has revealed areas where flights may
not be properly associated. These are largely invisible to current day systems due to
segmentation in domains and tools.
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ATC/Operator Data Exchange and Integration
Lessons @

Integrated Arrival/Departure/Surface

Lessons Learned from the Operational Field Evaluation

 For EOBTs, there are challenging tradeoffs between stability (update frequency) and
accuracy. There are many uses of EOBTs, some with competing goals. What are the
most important EOBT metrics that Operators can use as a guideline?

+ Integrating new data into an intuitive display for ramp operations is non-trivial for
both software and procedures. The ramp traffic console in operational use at CLT has
a number of ‘best practices’ integrated from these lessons.

+ Associating flights across FAA and Operator systems has revealed areas where
flights may not be properly associated. These are largely invisible to current day
systems due to segmentation in domains and tools.
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IADS Phase 1 Capabilities — Overhead Stream Insertion

Integrated Arrival/Departure/Surface

Overhead Stream y
Insertion Washington ARTCC (ZDC)

e

CLT ATCT & TRACON
« ¥)
/ ! -': |

o iy | Flight

AAL Ramp Deck

ATCTMC Runway —_] Surface
Utilization Intent Predictive
TRACON controller > i
runway intent Englnem
(Updates every 10 seconds)
| .-".“:(, a
Highly accurate S e
TBFM de-conflicted = Yt
ON time estimate Surface modeling logic
*  Earliest IN time estimate
TFM SWIM ETAs ——Pp| ¢ Earliest OFF time estimate
*  latestOUT estimate

TMIs. Controlled Take >
Off Times (CTOT)

*  Ramp and AMA tax| time
*  Trajectory hovering logic

Carrier provided Scheduling Logic:
EOBTs P - Converging runways
+  Flight spacing requirements
N +  Dual use runways
Tactical airline intent >+ Runway ing del
(ramp controller) Departure fix separation
Use of flight state
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Initial Electronic Overhead Stream Insertion
FAN Lt Capabilities @

« On November 158t, 2017 IDAC style negotiation with ZDC was introduced

— CLT ATCT has been actively using STBO to electronically negotiate APREQ
times (86% of all ZDC flights)

— AAL ramp controllers electronically receive the negotiated time via RTC

48



Initial Electronic Overhead Stream Insertion
ATm Capabilities @

« On November 158t, 2017 IDAC style negotiation with ZDC was introduced

— CLT ATCT has been actively using STBO to electronically negotiate APREQ
times (86% of all ZDC flights)

— AAL ramp controllers electronically receive the negotiated time via RTC

STBO at CLT ATCT

EEPY Request Release Time

EILLS Select Slot on Timeline
Set Release Time

THs Exclude from APREQ

Change Runway »

RRrEyy Schedule Config Change
LR Change DepFix

‘ 7 EWR KILNS B15 APREQ EN1900=»
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Initial Electronic Overhead Stream Insertion
ATm Capabilities @

« On November 158t, 2017 IDAC style negotiation with ZDC was introduced

— CLT ATCT has been actively using STBO to electronically negotiate APREQ
times (86% of all ZDC flights)

— AAL ramp controllers electronically receive the negotiated time via RTC

TBFM at ZDC

STBO at CLT ATCT

aposE—<UAL 1069

EEPY Request Release Time

RIS Select Slot on Timeline
Set Release Time

L59 Exclude from APREQ

: B Change Runway 4

WERSF Schedule Config Change
LR Change DepFix

A 7 EWR KILNS B15 APREQ EXIS00=-
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Initial Electronic Overhead Stream Insertion
ATm Capabilities @

« On November 158t, 2017 IDAC style negotiation with ZDC was introduced

— CLT ATCT has been actively using STBO to electronically negotiate APREQ
times (86% of all ZDC flights)

— AAL ramp controllers electronically receive the negotiated time via RTC

TBFM at ZDC RTC at CLT AAL Ramp

STBO at CLT ATCT

2005 —<UAL 1069

AAL1864 2319 E

L APREQ

D12 27 18L P1916

BEEEY Request Release Time

EILLS Select Slot on Timeline
Set Release Time

—(AAL17S7 e

<SHABNY

:,f,,';f:&‘ o APREQ with
[ A2100 Scheduled

D12 27 18L P1916 Tlme

I Egs Exclude from APREQ

Change Runway »

PORFErS Schedule Config Change
LEs=] Change DepFix 4

7 EWR KILNS B15 APREQ ENISO0=p-
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Additional Electronic Overhead Stream Insertion
ATm ities - Swaps

STBO at CLT ATCT

Capabil

CY S & 1BL/1446 BARMY A4 ENninkid

Cancel APREQ
Exclude from APREQ
Change Runway
Change DepFix
Properties

TBFM at ZDC |

© EDV3433

© JBltads
Accept
Cancel

4

Flights in the same
stream class are

highlighted

B8 APREQ E2230

0
To cancel swap
request, right click
< # |BU1446 BARMY A4 FNpEER
Left click to swap

release times with
EDV3433

Z EDV3433 BARMY A3 VSR EE]

4(

|
j
?

RWY 18L/36R
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Additional Electronic Overhead Stream Insertion
A Capabilities - Flight Exclusions/Inclusions @

Integrated Arrival/Departure/Surface

# () STBO TM Actions @@

 Runway Utlization | AFREQ Schecule  MIT Restrictions | Dep Fix Closures  Runway Closures | Ground Stops |
Add APREG APREQ Schedule
@ Airport  C Jet Route apon | Siana | End | Source
L:WR .1 1/1100 14/0240 .':h'x :
fca [13/1115 2410200 05
i 2FK nen. 18 foca [13/1130 |14/0230 05
IF% [13/1125 14/0300 (o1

Start Time: fold hbmm) ¥ Start Sow
End Time (e hmm) ¥ So End Time

I Set Constraints l View Constraints

 Clear Al || Add |
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Additional Electronic Overhead Stream Insertion

AN e Capabilities - Flight Exclusions/inclusions
i (0) STBO TM Actions = =
 Rumway Utilization | APREQ Schecule  MIT Restrictions | Dep Fix Clasures  Runway Clasures | Ground Stops |
Add APRED AFPREQ Schedule
= Ajrport - Jet Route Alpart I en = ! = l - l
EE 13371100 Sarann e =
o m Select | TR 1470270 os
IF . :]3;11-;'_{ :'_4."]3;“'.' el

Start Time: (e hbmm) 0 Start Sow

End Tome (dd/hbmm) ¥ So End Time

mmmml)  Set Constraints | View Constraints

‘]

 Clear ANl || Add | [ Remova |

_ B o .
Departure Fix

Fix Name: | eg JO)OICONS KILNS

[T ANDYS [ BARMY 77 BEAVY ] BOBZY [ BUCKL [ CEGAL [T DEBIE [T ESTRR
[TFLYYN [ GANTS T GIPPR 1 HAMLN [ HARAY [JICONS [T]0))0 [T JOTTA
[CRILNS T KRITR T KWEEN CTLILLS [ MERIL [ZTNALEY [0 NEANO [T PEKNN
[ZPTTY CRUNIE T0 TREAL I WEAZL

Select Al Clear All |

Set as: - Inclusion ' Exclusion

| Apply | Cancel
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Additional Electronic Overhead Stream Insertion
Capabilities - Single Flight Exclusions

Integrated Arrival/Departure/Surface

Single flight exclusions from a Ground Stop TMI and Departure Fix Closure TMI
available

: () What-If STBO All; Results: 1190 at 18:20 GMT e ®
G ValE Search || Clear

Flight ID Dest « | AC Type Rwy |RwyOpNec/ Rwy Time Flight Status Gate Gate Time Spot |
AAL1694 BNA A319 E18C Scheduled_Out c18 8w BOB{~
AAL1867 BNA A319 E18C Scheduled_Out Bl W BOBZ
JBU1446 E190 E18L Scheduled_Out UNK 265 BAR
AAL1982 BOS A319 18L 07/15:16 |Departed c18 07/15:05 [265 BARN
AAL1530 738 Scheduled_Out B15 265 BARN
AAL1783 AAL1530 Scheduled_Out C13 265 BARN
AAL400 Exclude from GS Scheduled_Out C15 265 BARN
AAL1805 BOS 07/16:38 |Departed C13 07/16:32 |265 BARN
AAL1B06 e Scheduled_Out C12 265 BARW
AAL1242 Change Departure Fix » Scheduled_Out B14 265 BARN
ASQ2843 BTR | Schedule Config Change 07/15:30 |Departed E7 07/14:59 |10W BOBZ
JIAS074 BTR | Properties Scheduled_Out E38B W ESTF
ASQ2846 BTR [CRJ7 [EI&C T Scheduled_Out ESA 8w ESTR—

AEED A D nIAA Ot C22 SAAL I(li)lTIv

4 |z ; g
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Additional Electronic Overhead Stream Insertion
Capabilities - TMI Source @

Integrated Arrival/Departure/Surface

Added the source for MITs, Ground Stops, and Departure Fix Closures to the
TM Actions panel and the Notification Table's Details.

(£ ® STBO TM Actions
Ground Stops

Add Ground Stop Ground Stop Schedule
Resource Start ~ End Source

Airport: | ] | Select Airport DCA 771739 771900 TEM
BOS 7/1819 No End Time USER
Start Time: (dd/hhmm) ¥ Start Now

End Time  (dd/hhmm) ¥ No End Time

\ Set Constraints | | View Constraints

| clearAn || add |
| Remove |

Close Window
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Additional Electronic Overhead Stream Insertion
ATm Capabilities — Display of Flights on the Timeline @

STBO TimeLine initially displayed flights in the order in which controlled flights
were scheduled not necessarily the time were actually predicted to depart

Operational STBO Map 1

~* AAL1946 is clearly
of AAL450 in queue

However, this|is not
e timeline" = —

LWAAL4S 0 BOBZY B4 LG ERE]

AAL450 A319
BOBZY A:1414l_—-_'

A

185 0% k
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Additional Electronic Overhead Stream Insertion
ATm Capabilities — Display of Flights on the Timeline @

Refined display of flights on the timeline to reflect the best estimate of when a
controlled flight will actually depart by updating its actual position on the
timeline after it passes the spot.
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Overhead Stream Operational Integration
AT[! Lessons @

Lessons Learned from the Operational Field Evaluation

Showing available overhead stream capacity (“red space, green space”) to
surface planners in an integrated and intuitive manner can reduce delay.

Look-ahead scheduling time horizon calibration is a challenging tradeoff between
scheduling too early with uncertain data that can lead to re-planning, versus too
late with predictive certainty but lower benefits to all.

Taxi time calibration is a challenging tradeoff between taxi time predictions that
are on the ambitious side with less delay but more re-planning, versus on the late
side with less re-planning but more congestion.

Crawl, walk, run strategy is prudent in this area at large facilities. Starting with
electronic negotiation might lead to negative side effects at some facilities if
EOBTs and taxi times are not calibrated, with operational procedures in place.

Target Movement Area entry Times (TMATSs) are important hand off point for
FAA controlled flights. If surface metering TMATSs are held equally important to
FAA controlled flight, this effectively de-accentuates their importance.
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Overhead Stream Operational Integration
AT[R Lessons

Lessons Learned from the Operational Field Evaluation

« Showing available overhead stream capacity (“red space, green space”) to
surface planners in an integrated and intuitive manner can reduce delay.

T BARMY E15

ICONS D10

‘H GAMNTS EZSE
FLYMN UMK

112
N MERIL LUNK

4:1855[E: 1900
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Integrated Arrival/Departure/Surface

ATm IADS Phase 1 Capabilities — Surface Metering @’

ATC TMC Runway
Utilization Intent

Surface
Metering

TRACON controller
runway intent

Highly accurate
TBFM de-conflicted
ON time estimate

TFM SWIM ETAs

TMIs. Controlled Take
Off Times (CTOT)

Carrier provided
EOBTs

Tactical airline intent
(ramp controller)
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Initial Surface Metering Initiation

Integrated Arrival/Departure/Surface

%) () Operational - Ramp Traffic Console - Ramp Manager Mode - RampMana

User Profile Map Options | Tools

Metering Mode » No Metering
Nm » - . -

Ramp Status... Departure Sequence Metering
Priority Flights ™®Time-Based Metering

_ (2| ©® Time-Based Metering

|14
10
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ATIP Evolution of Surface Metering Initiation

Integrated Arrival/Departure/Surface

Surface Metering Display

~—Airport

Enable Metering: TIME_BASED_METERING \j:s Disabled ° Enabled
Set New Parameters | Clear All Parameters |

I

Upper Threshold: 12 min ~ min
Target Excess Queue Time: 10 min o min
Lower Threshold: 7 min © min
Set New P | Clear Al Par |
~18L
Upper Threshold: 12 min 2 min
Target Excess Queue Time: 10 min o min
Lower Threshold: 7 min © min
Set New P s| Clear All Par |
~18C
Upper Threshold: 12 min S min
Target Excess Queue Time: 10 min ~ min
Lower Threshold: 7 min © min
Set New P: Clear All P S
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Integrated Arrival/Departure/Surface

Evolution of Surface Metering Initiation — Excess

Queue Time

Surface Metering Display

&

(“Airport "N 18L 18C 18R 23 6L 3sC 36R
_ - T - — ) - -

!*
K e e AP -
: el o*
s :.,' =
o .
- o i ] - . a ' 4
.“ ? J “l A )
Ll R -
-'_—-Quo . Se s & s s =
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Evolution of Surface Metering Initiation — Excess
30 Bt Queue Time @

Surface Metering Display

{“irport " 18L 18C 18R 23 36L 36C 36R
. 15 . L RESR | 2 . . .

o !’
k' * o
\.«- -*
'& . }{'. -
e * * g
o’ ~o‘ :u‘ : ’
e < J F )
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Metering by Runway Notification Across Interfaces @

Integrated Arrival/Departure/Surface

RTC STBO

Metering not enabled icons:
©® @ ® ®

Y y— | s Settings Delays | Search Clear
N_Normal : :: ’ . N_Normal (..

Metering enabled icons:

® @

Settings | | Delays l Search Clear

Flle View

v Search ‘

N_Normal

Settings | I Delays | Search Clear |

e @E®
-lf\|A|\D|\@|\a||>x||@|rou =]
)
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Integrated Arrival/Departure/Surface

Collaborative Surface Metering w/Ramp Tool
Lessons @

Lessons Learned from the Operational Field Evaluation

Finalize the surface metering plan when accuracy is at its best. EOBTs predictive accuracy
is currently at its best within 20 minutes prior to push/bank.

For maximum benefit and flow performance, the ability to front load a bank is important to
both departure and arrival flow performance. Otherwise, a ‘slow start’ may ripple through the
bank

In addition to EOBTSs, actual flight pushback/taxi is useful to trigger metering. This gives
substantially more control and leads to more consistent taxi out

The ‘invisibility’ of EOBTs, metering guidance on ramp displays and communication of
guidance to pilots and ground crews require a cultural adjustment

Arrival configuration and changes in runway utilization are important for harmonious
planning of surface metering with the arrival and departure banks

High quality arrival times are important for departure surface metering (gate conflicts, use of
shared runway resources)
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Collaborative Surface Metering w/Ramp Tool
Lessons @

Integrated Arrival/Departure/Surface

Lessons Learned from the Operational Field Evaluation

* Finalize the surface metering plan when accuracy is at its best. EOBTs predictive
accuracy is currently at its best within 20 minutes prior to push/bank.

 For maximum benefit and flow performance, the ability to front load a bank is
important to both departure and arrival flow performance. Otherwise, a ‘slow start’
may ripple through the bank

+ In addition to EOBTs, actual flight pushback/taxi is useful to trigger metering. This
gives substantially more control and leads to more consistent taxi out
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ATm Continuing Effort for Phase | @

» Targeted at satisfying Surface and Data Sharing NIWG recommendations

— “Evaluate the integration of departure metering that reflects the FAA’s Surface
CDM ConOps”

— Reduce risk for TFDM deployment

— ldentify Operator needs to support and benefit from TFDM in an integrated
environment

— ldentify likely benefits of Initial TBO using operational field demonstration results

] Bank 2 and Bank 3
* Moving forward

— Surface metering expansion to other banks

— Roll out more advanced features for deeper
benefits

— Expand electronic scheduling to ZTL

— Share surface data elements via new SWIM
feed

— Continue to work with community on EOBT
calibration

Count of Active Flights
N @

CLT has 9 banks a day
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ATI2

What is Next for ATD-27?

Phase 2 (Fusion, Sept 2018)

Strategic planning tools (strategic/tactical fusion)
Electronic Flight Data (EFD) Integration
TFDM Terminal Publication (TTP) prototype
Mobile app for EOBTs (GA community)
ZTL/ATL airspace tactical scheduling
Agile development from:
* Field demo partner requests
* TFDM risk reduction needs (as requested)
» Surface CDM and CAT Team Input (as requested)

Phase 3 (Terminal, Sep 2019)

Terminal departure airspace constraints
Additional APREQ features
Agile development from:
* Field demo partner requests
 TFDM risk reduction needs (as requested)
« Surface CDM and CAT Team input (as requested)
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ATIP asa

Integrated Arrival/Departure/Surface

e Questions?



ATI2

Integrated Arrival/Departure/Surface

Thank you!



